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This paper reports an experimental study of a processfor
the treament of halogenated organic wastes and waste-
waters using eledrochemicd reduction.

Halogenated liquid wastes are routinely produced by
industrial processes at 1 million tonnes/yea in the UK.
Disposal to landfill is now virtualy preduded by the
Environment Agency. The incineration route has a
number of serious defeds, such as high capital costs of
plant, processng and transport, production of the harmful
substance dioxin, and the adverse public readion. The
ability to tred, and pdentidly to re-cycle, such
halogenated organic compounds in the process will
provide asignificant economic advantage and will reduce
the ewironmenta burden. This work is amed at
asessing the feashility of a process based on
eledrochemicd hydrodehalogenation (HDH), which will
enable the recycling of the dehalogenated organic in a
continuous process

It was shown that the “chemicd” dedlorination of DCP
and PCP was not effedive on reducing metals.
Eledrochemicd dechlorination using metal cathodes was
effective, with aimost complete dechlorination posshble &
low concentrations of DCP and PCP. The use of
eledrocaalytic dedrodes markedly improved the
dechlorination efficiency.

Figs. 1 to 3 show typicd data obtained for the dedrodes
in terms of linea sweg voltamogramms (Fig. 1),
comparisons of chemicd and eledrochemicd reduction
(Fig. 2) and the extent of dechlorination (Fig. 3).

The HDH can be performed with solid pdymer
eledrolyte (SPE) cdls using both cdion and anion
exchange membranes. The use of an anion exchange
membrane may be particularly useful when the
smultaneous removal of chloride ion is desirable. The
HDH of PCP and DCP can be atieved very efficiently
using SPE eledrolysis in the asence of supparting
eledrolyte. The performance of the supparted cahodesin
the flow cell was superior to that of the unsupported
cahodes. For the low concentrations of organic treaed,
1.0 mM, the current efficiencies were quite respedable,
ca 10%~70%. Energy consumption was reasonable: 6
and 21 kWh kg' for DCP and PCP respedively.
Improvements in the caalyst, particularly in terms of
increased surface aeaand optimisation of bonding should
redise improved performance

Product distribution obtained from HPLC measurements
are mmparable to results obtained from the chloride ion
analysis. The HPLC results sowed that there was
virtually complete dechlorination of the dlorinated
phenoals. The processhas also been successfully evaluated
on arange of other halogenated compounds
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Figure 1. Linea sweg voltammograms of
DCP and PCP in an H-cdl with cahode A
and Pt mesh anode. Catholyte: 0.05 M
NaSO, (pH 3) solution without (blank) or
with 0.071mM PCP and 1 mM DCP.
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Figure 2. The relationship between the
relessed chloride ion and readion time for
HDH of 1 mM PCP or 1 mM DCP+0.05 M
Na,SO, solutions in an H-cdl with cahode B
and Pt mesh anode & ambient temperature.
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Figure 3. The relationship between the
released chloride ion and readion time for
HDH of 0.071 mM PCP+0.05 M Na,SO,
solutions in an urdivided cdl with cathode C
and the Nafion coated Pt mesh anode & -0.9
V vs. RHE and ambient temperature.



